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SUMMARY
1. The ages of 1,535 bulls in use in Iowa cow testing associa­
tions were studied. More than 85 percent were less than 5 
years of age and nearly 91 percent were less than 6 years of 
age. One hundred seventy-six or nearly 11.5 percent of the 
total were known to have had 1,300 daughters which had 
freshened. Ninety-eight or 6.4 percent of the total had 616 
tested daughters.
2. Practically one-fourth of the bulls used in these herds 
just previous to this inquiry and for which the disposal was 
known went to some other herd to be used again. One in every 
seventeen died or was killed. The others were sold to the butcher.
3. In the herds where there were several registered cows 
there were more bulls past 4 years old and fewer younger bulls 
than in herds where there were less than four registered cows, 
but the difference is not large.
4. The ages of the sires and dams of 500 males and 500 
females registered in recent volumes of the herdbooks of each 
of five dairy and three beef breeds were studied and thé fol­
lowing conclusions were reached :
a. The sires of males are almost exactly the same age as 
the sires of females.
b. The dams of males are slightly older than the dams, of 
females in the beef breeds. A  difference in the same direc­
tion was also found in the dairy breeds but was too small to 
be surely significant there. It indicates a slight tendency to 
favor the sons of old (and well proven?) cows in selecting 
bulls which are to be registered.
c. In alT eight breeds the sires are much younger than the 
dams. The dairy breeds are more extreme than the beef 
breeds in this respect.
d. Breed differences are shown in several cases, particu­
larly between beef breeds and.dairy breeds. Differences be­
tween the various dairy breeds or between the various beef 
breeds are small, although some real ones exist. (Pages 
51-54.)
. e. There are more very young and more very old sires 
among the herdbook sires than among the Iowa cow testing 
association sires.
5. Approximate figures for the expectation of reproductive 
life of bulls and cows of various ages are calculated. (Pages 
59-62.)
6. The average productive life (from first calving to death) 
is 3.5 years for dairy cows and 4.3 years for beef cows. This
3
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means that 28 percent of the dairy cows and 23 percent of the 
beef cows are replaced each year. This leaves only a small 
margin available for culling females solely on account of poor 
type or production. If effective culling is done most of it must 
be done indirectly in the selection of cows whose sons shall 
head purebred herds.
7. The average reproductive life (from 1*4 years old to 
last effective service) of bulls used in registered herds is 2.2 
years for dairy bulls and 2.9 years for beef bulls. Forty-five 
percent of the dairy bulls, and 35 percent of the beef bulls are 
replaced each year.
8. Among the more important reasons for the scarcity of 
aged bulls in service are:
a. Aged bulls often become more vicious than young bulls.
b. The former bull is sold to avoid inbreeding and no 
breeder can be found willing to buy or lease him.
c. Mature bulls no longer gain in weight and therefore 
in sale value to the butcher.
d. The risk of sterility or death is greater with aged bulls.
e. Pedigree fashions change and an old bull is less apt to 
be closely related to the prevailing fashion than a young 
one is.
f. The mature bull gives definite proof of some of his 
faults of conformation. The bull calf may not develop any 
faults, or so at least his owner hopes even against the proba­
bilities taught by past experience.
9. Constructive suggestions leading to the increased and 
more effective use of proven sires are:
a. Safety bull pens and paddocks to eliminate the per­
sonal danger in keeping older bulls and to reduce the risk of 
sterility or death.
b. Bull circles to provide better bull service at lower cost 
and to insure that bulls thought good enough to put in service 
in the first place are kept alive until proven unless sterility 
or unavoidable death prevents.
c. Closer scrutiny of pedigrees and individuality of the 
young bulls which are to be given a chance to prove them­
selves.
d. Cooperation with others in keeping bulls, which have 
already been used two or three years, alive until their daugh­
ters can be tested.
4
Bulletin, Vol. 25 [1932], No. 290, Art. 1
http://lib.dr.iastate.edu/bulletin/vol25/iss290/1
The Ages o f Breeding Cattle and the 
Possibilities o f Using Proven Sires
By Jay L. Lush and M. D. Lacy
What proportion of the bulls actually in breeding use in the 
United States are old enough to be proven sires ? What propor­
tion of the purebred cows from which the next generation of 
bulls must come are old enough that their real breeding worth 
may be judged in considerable part by the qualities of the off­
spring they have already produced ? How many years of breed­
ing use may one expect to get from bulls of various ages ? Out 
of every hundred heifers which come into milk for the first time, 
how many may be expected still to be breeding at 5 years of age ? 
at 7 ? at 10 ? The answers to these questions are but vaguely 
known at present.
This bulletin reports a study of the age distribution of sev­
eral breeds and groups of cattle together with discussion of what 
the observed data mean about the present replacement rate 
among both cows and bulls and about the use which is being made 
of the progeny to estimate the real breeding worth of sires and 
dams. Suggestions are also included as to practical means for 
making increased use of proven sires.
PREVIOUS WORK
Studies showing something about the ages of the sires and 
dams of various breeds or groups of cattle have been made by 
Pearl (11) and Gowen (4) ; Gifford and Elting (3) ; Atkeson, 
Mathiesen and Fourt (1) ; Bureau of Dairy Industry (17 ); 
Smith (15 and 16) ; Wilson (18) ; Wing (13) and Wriedt (19 
and 20). Pearl’s and Gowen’s reports on the ages of sires in 
dairy herds in Maine were based on questionnaire data. Our 
own study of Iowa cow testing associations is more comparable 
with their studies than with any others we have seen. Smith’s 
study of several British breeds and W riedt’s study of the Nor­
wegian Telemark breed were conducted much as our study of 
eight pure breeds of cattle prominent in America.
Except for W riedt’s report on the Telemark cattle of Norway 
(where 45 percent of the bulls registered during the years 1910- 
20 were sired by bulls 6 years of age or older), these reports 
agree in showing that the sires of cattle in general and of dairy 
cattle in particular are prevailingly yearling, 2-year-old or 3- 
year-old bulls. Few dairy cattle are sired by bulls much more 
thhn 5 years of age. Consequently proven sires must be scarce. 
A dairy bull can rarely be proved by his daughter’s records be­
fore he is at least 5 years of age and usually will not be proved 
until he is 6 or older. Even if he is put in heavy use when he is
5
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only 1 year old lie will be nearly 2 when bis first daughters are 
bom, 4 when his first daughters begin to come in milk and 5 
by the time they have each completed a lactation. If used in a 
small herd there may be more than a year between the time 
when his first daughter comes into milk and the time when 
enough daughters freshen to give satisfactory evidence about his 
breeding. worth. Moreover some of those dairy sires which are 
old enough to be proved are not proved because records were not 
kept on the first daughters or on the dams of those daughters.
The few investigators (7, 14, 15 and 16) who have studied 
the ages of the cows find relatively few which are milked for 
much more than three or four lactations. Smith finds that 29 
percent of the registered dairy eows and 25 percent of the regis­
tered beef cows in Great Britain are replaced annually. 
M ’Candlish, from a review of fragmentary contributions to the 
subject, concludes that “ 25 to 28 percent of the milking herd 
must be replaced annually to keep it up to full strength. ’ ’ Most 
cows which once come into milk are kept as long as they are 
healthy. Even those which are discarded primarily to improve 
the herd, are discarded mostly by reason of their own type or 
their own records rather than by reason of the kind of sons or 
daughters they have produced.
Breeders of purebreds seem to make more use of proven sires 
than commercial dairymen do. Something like 85 percent of the 
calves born in dairy herds in Maine were sired by bulls less than 
5 years old at the time of service. The corresponding figure for 
certain selected groups of purebreds (4) was 71 percent. Among 
4,090 Guernsey cows with official records (3), each cow having 
at least nine paternal half sisters also with records, 69 percent 
were born before their sires were 5% years old and 79 percent 
before their sires were 6% years old. Among 3,625 dams of 
these cows 42 percent were less than 4% years old and 69 per­
cent were less than 6% years old when this particular daughter 
was bora.
Most proven sires are dead by the time the proof arrives. In 
Idaho (1) only 26 of the 76 proven sires were known still to be 
living when proven. Fifty-seven percent of all the sires proved 
in dairy herd improvement associations (the name used in many 
states for what are officially called cow testing associations in 
Iowa) in the United States during 1930 were known to be dead, 
and 14 percent were known to be alive when proved (17). The 
fate of the other 29 percent was not known. According to in­
formation from the Bureau of Dairy Industry, 165 sires had 
been proved in Iowa cow testing associations up to Jan. 1, 1932. 
Only 33 of these were known to have been alive when proved.
In Holland (13) when the Holstein-Friesian breed was being 
developed, the usual practice was to raise bulls from only a few
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of the highest producing cows. These young bulls were often 
used for only one season and scarcely ever for more than two 
seasons unless they proved unusually good. Most bulls were 
fattened and sent to the butcher after one or two years’ service. 
A large proportion of the heifer calves were raised. After the 
heifers entered the herd, their productions were watched and if 
they failed to produce satisfactorily they were marketed. None 
were kept to more than 6 or 7 years of age unless they were 
extraordinarily good producers.
This situation is not peculiar to dairy cattle though usually 
more extreme among them. In Great Britain (15) 61 percent of 
the 555 Shorthorn calves which won prizes at the Highland and 
Agricultural Society’s annual show from 1902 to 1925 were 
sired by bulls which were less than 3 years old when these calves 
were bom. Only 4 percent were sired by bulls more than 7 
years of age. The sires of animals entered in the herdbooks of 
four breeds of dairy cattle in Great Britain (16) averaged 2.9 
years old at the time of service. The corresponding figure for 
the sires in three breeds of beef cattle in Great Britain was 3.3 
years. Only 56 percent (18) of the Shorthorn females registered 
in America produce offspring which are subsequently registered 
and nearly half of these have less than four registered calves 
each.
This is the general situation in many breeds and many places. 
Our study was undertaken to learn more exactly the age distri­
bution of the bulls and the cows which are the parents of regis­
tered cattle in the United States and the ages of the bulls which 
are used in the commercial dairy herds in Iowa. While this 
study is primarily descriptive of the situation which actually 
exists, we sought throughout to study the reasons for the present 
situation so that practical improvements might be suggested 
whereby the average merit of dairy and beef herds could be in­
creased more rapidly than under present breeding systems with 
little, if any, additional expense.
MATERIAL STUDIED
Part of the data studied came from the Iowa cow testing 
associations. A questionnaire containing eight questions about 
each bull in the association was mailed* to the cow tester in each 
of the 99 associations active in Iowa late in 1930. Sixty-eight 
of these were returned. The information on these certainly is 
more accurate than on most questionnaires because these were 
made out by testers, most of whom are accustomed to filling out 
official reports. Moreover these testers had already accumulated 
mffch of this information while they were filling out the bull 
books they submitted in the, Better Sires Contest held in 1930.
♦Through the courtesy of Floyd Johnston and Earl N. Shultz of the Iowa Agri­
cultural Extension Service.
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The undetected errors in the questionnaires can hardly have 
been numerous enough to have affected the results materially.
The rest of the data studied came from the latest volumes 'of 
the published herdbooks for each of five dairy and three beef 
breeds. In the case of breeds which published more than one 
volume of the herdbook per year, the sample was taken from 
the last two volumes, so as to include animals from those regis­
tered at all times of the year.
For each breed 500 bulls were systematically selected from 
the herdbook, using the first bull from every page or from every 
other page or from whatever other interval in the herdbook 
would give a sample of that size. The dates of birth of the bull 
and of his sire and of his dam were then obtained. The sire 
might have been dead or castrated by the time the calf was born. 
For this reason the age of the sire and also the age of the dam 
at the time the calf was born were reduced by nine months in 
order to obtain the ages of sires and dams at the time of service. 
For each breed a similar sample was taken of 500 female calves. 
Thus there was for each breed a sample of the ages of the sires 
and dams of 1,000 calves at the time of conception.
In all these breeds a smaller proportion of males than of 
females are registered. For the dairy breeds the bulls constitute 
about 28 percent of the total registrations, the figure varying 
somewhat from year to year and from breed to breed. It is 
larger than this for the Brown Swiss and Guernsey but less for 
the Ayrshire and Jersey. The Holstein figure is not far from 
the average for all dairy breeds. The corresponding figure for 
the beef breeds is about 40 percent, being higher than that for 
the Herefords and lower for the Angus. This difference in the 
proportion registered gives opportunity for more severe culling 
among bull calves than among heifer calves. <
Some clerical errors of course creep into the herdbooks, and 
there are also occasional errors due to careless or fraudulent 
statements made by the breeders in the registration applications. 
The officers of the registry associations, however, guard diligently 
against those. It seems unlikely that these errors would have 
any very consistent or important bias as far as age is concerned. 
Hence it is thought unlikely that such errors as did creep into 
the records could have been important enough to affect the re­
sults of this study.*
*As a partial test of whether the samples were truly representative of the herd- 
books from which they were taken, the sires and also the dams from each of the 
five breeds studied first were divided into two groups alternately in the order 
in which they were taken from the herdbook. The age distributions in the two 
groups were then compared to see whether they differed more than would have 
been expected if the groups were random samples from the same population. 
There were 10 such comparisons between two groups of 500 individuals, alternately 
selected through the herdbook, and the probability that the differences found could 
have arisen from chance alone varied from as low as .08 to as high as .86 which 
is almost exactly what would be expected if each sample were truly a random 
sample from the same population as the one with which it was compared.
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FINDINGS OF THIS STUDY
More than 85 percent of the bulls used in Iowa cow testing 
associations are less than 5 years of age as shown in table 1. 
Those cannot have been proved by their daughters’ records. 
Nearly 91 percent are less than 6 years of age, and few of those 
can have been proved. Not all of the 9 percent of the sires 
which are 6 years or older are really proven because for some 
of these the first daughters or their dams have not been tested. 
According to information on the questionnaires, 176 or over 
11 percent were known to have daughters which had come in 
milk— 1,300 such daughters in all. Ninety-eight or 6.4 percent 
of all the bulls in use had daughters with annual records— a total 
of 616 such daughters in all.
TABLE I. THE AGES OF BULLS IN USE IN 68 IOWA COW TESTING  
ASSOCIATION ON NOV. 1, 1930
Age Hol­
stein
Guern­
sey
Jersey Brown
Swiss
Ayr­
shire
Other
breeds
Total
Percent as 
young or 
younger 
than the 
age
specified
Under 1 20 7 6 3 36 2 4
1 - 2 180 55 30 12 4 32 313 22.92 -  3 264 75 60 16 3 37 455 52.83 -  4 165 78 45 10 5 • 32 335 74.84 -  5 78 44 15 8 17 162 85.46 -  6 41 21 14 4 1 3 84 90.96 -  7 29 14 13 2 58 94 7
7 -  8 18 4 7 1 1 2 33 96! 98 -  9 11 4 2 1 18
9-10 7 1 4 12
10-11 3 3 5 H
11-12 3 1 4
12-13 o
13-14 1 1
14-15 1 i 100 !oNot stated 7 3 2 12
Total 826 311 202 53 14 129 1,535
Average
age (yrs.) 3.23 3.51 3.76 3.24 3.14 2.92 3.33
Other breeds includes: 26 Milking Shorthorns, 70 Shorthorns, 11 Aber- 
deen-Angus, 7 Herefords, 5 Red Polled, 1 Dutch Belted and 9 for which breed 
was not stated.
Of the total of 1,535 bulls, 1,283 were reported as registered, 
151 as grade and 92 were reported as belonging to some breed 
without stating definitely whether they were registered or 
grade. The nine for which the breed was not specified cannot 
be classified as between registered or grade. The 92 were prob­
ably mostly purebred. Thus nearly 90 percent of the bulls in 
use^  in Iowa cow testing associations are purebreds.
Tables II to IX , inclusive, show the ages of the sires and dams 
at the time of the service which resulted in the 1,000 registered 
animals selected from the herdbooks of each breed.
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TABLE II. THE AGES OF SIKES AND DAMS OF 
REGISTERED HOLSTEINS
(Sample from Volume 64 of the Holstein-Friesian Herdbook)
Age in 
years
Bulls Oows
Sire of 
bulls
Sire of 
cows
Total Dam of 
bulls
Dam of 
cows
Total
0 .5 -  1.0 13 14 27 1 1 2
1 .0 - 1.5 71 68 139 46 42 88
1 .5 - 2 .0 66 63 129 36 34 70
2 .0 -  2 .5 72 69 141 42 53 95
2 .5 -  3 .0 53 51 104 33 47 80
3 .0 -  3 .5 49 53 102 44 52 96
3 .5 -  4 .0 36 46 82 34 41 75
4 .0 -  4 .5 29 34 63 41 36 77
4 .5 -  5 .0 21 22 43 25 21 46
5 .0 -  5 .5 18 16 34 34 23 57
5 .5 -  6 .0 8 12 20 21 27 48
6 .0 -  6 .5 11 12 23 24 27 51
6 .5 -  7 .0 10 13 23 15 15 30
7 .0 -  7 .5 12 3 15 24 19 43
7 .5 -  8 .0 6 6 12 9 6 15
8 .0 -  8 .5 10 8 18 15 13 28
8 .5 -  9 .0 3 5 8 8 15 23
9 .0 -  9 .5 4 4 16 8 24
9 .5 -10 .0 1 2 3 6 4 10
10.0-10.5 1 1 2 9 5 14
10.5-11.0 3 3 5 3 8
11 0—11 5 1 1 5 2 7
11 juu} 2 0 1 2 3
12,0—12.5. 1 1 2 1 1 2
12 Ä 13 0 1 1 2
13!0-13.5 1 1 2 1 31 1
14!o-1 4 !ö 1 1 2
15.0-15.5 1
Total 500 500 1,000 500 500 1,000
Average age
(years) 3.38 3.28 3.33 . 4 .72 4.40 4.56
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TABLE III. THE AGES OF SIRES AND DAMS OF REGISTERED JERSEYS 
(Sample from Volume 115 of the Herd Register of Jersey Cattle)
Age in 
years
Bulls Cows
Sire of 
bulls
Sire of 
cows
Total Dam of 
bulls
Dam of 
cows
Total
0 .5 -  1.0 13 6 19 10 9 19
1 .0 - 1.5 49 48 97 51 60 111
1 .5 - 2 .0 52 61 113 32 38 70
2 .0 -  2 .5 57 79 136 53 44 97
2 .5 -  3 .0 53 47 100 33 28 61
3 .0 -  3 .5 53 40 93 37 49 86
3 .5 -  4 .0 47 46 93 34 37 64
4 .0 -  4 .5 22 32 54 27 37 64
4 .5 -  5 .0 29 21 50 24 34 58
5 .0 -  5 .5 29 26 55 27 26 53
5 .5 -  6 .0 17 17 34 16 21 37
6 .0 -  6.5 12 16 28 24 18 42
6 .5 -  7 .0 14 13 27 18 15 33
7 .0 -  7 .5  ' 8 4 12 24 15 39
7.5-t 8 .0 15 9 24 12 14 26
8 .0 -  8 .5 5 8 13 7 9 16
8 .5 -  9 .0 10 6 16 14 9 23
9 .0 -  9 .5 2 2 4 9 7 16
9 .5 -10 .0 4 4 8 9 5 14
10.0-10.5 2 6 8 15 6 21
10.5-11.0 1 4 5 4 8 12
11.0-11.5 3 3 5 5 10
11.5-12.0 1 1 1 4 5
12.0-12.5 1 1 2 5 5
12.5-13.0 1 1 6 2 8
13.0-13.5 2 1 3 3 2 5
13.5-14.0 1 1 1 1 2
2 2
16.5-17.0 1 1
Total 500 500 1,000 500 500 1,000
Average age
(years) 3.80 3.76 ; 3.78 4.85 4-40 4.62
11
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TABLE IV. THE AGES OF SIRES AND DAMS OF 
REGISTERED GUERNSEYS
(Sample from Volume 42 of the Herd Register of the American Guernsey Cattle Club)
Age in 
years
0 . 5-  1.0
1 . 0-  1.5
1 . 5-  2.0
2 . 0-  2.5
2 . 5-  3.0
3 . 0-  3.5
3 . 5-  4,0
4 . 0-  4.5
4 . 5-  5.0
5 . 0-  5.5
5 . 5-  6.0
6 . 0-  6.5
6 . 5-  7.0
7 . 0-  7.5
7 . 5-  8.0
8 . 0-  8.5
8 . 5-  9.0
9 . 0-  r 9.5
9 . 5-  10.0
10 . 0-  10.5
10 . 5-  11.0
11 . 0-  11.5
11 . 5-  12.0
12 . 0-  12.5
12 . 5-  13.0
13 . 0-  13.5
13 . 5-  14.0
14 . 0-  14.5
14 . 5-  15.0
15 . 0-  15.5
15 . 5-  16.0
16 . 0-  16.5
16 . 5-  17.0
Total
Average age 
(years)
Bulls Cows
Sire of Sire of Total Darn of Dam of Total
bulls COWS bulls COWS
11 10 21 2 1 3
63 66 129 43 46 89
55 74 129 35 44 79
78 75 153 50 52 102
49 54 103 49 53 102
59 43 102 35 46 81
37 37 74 37 32 69
35 25 60 32 34 66
25 23 48 28 28 56
19 18 37 18 25 43
13 13 26 24 19 43
10 12 22 28 18 46
7 12 19 21 16 37
8 8 16 15 15 30
9 6 15 10 13 23
10 5 15 14 11 25
6 6 8 11 19
2 4 6 14 5 19
3 3 6 10 3 13
2 3 5 4 5 9
1 1 2 7 5 12
2 1 3 1 2 3
3 5 8
1 1 1 2 3
7 3 10
1 1 2
1 1 1 1
1 1 2
2 2 4
1 1
1 1
500 500 1,000 500 500 1,000
3.43 3.38 3.40 4.71 4.43 4.57
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TABLE V. THE AGES OF SIRES AND DAMS OF REGISTERED  
BROWN SWISS
(Sample from Volume 12 of the Swiss Record)
Age in 
years
Bulls Cows
Sire of 
bulls
Sire of 
cows
Total Dam of 
bulls
Dam of 
cows
Total
0 .5 -  1.0 13 18 31 6 7 13
1 .0 - 1.5 74 68 142 25 37 62
1 .5 -  2 .0 63 63 126 46 42 88
2 .0 -  2 .5 85 68 153 46 49 95
2 .5 -  3 .0 62 57 119 38 48 86
3 .0 -  3 .5 53 57 110 37 44 81
3 .5 -  4 .0 33 43 76 45 34 79
4 .0 -  4 .5 36 32 68 26 28 54
4 .5 -  5 .0 22 25 47 35 29 64
5 .0 -  5 .5 15 20 35 33 24 57
5 .5 -  6 .0 14 7 21 24 27 51
6 .0 -  6 .5 5 14 19 18 16 34
6 .5 -  7 .0 10 9 19 11 8 19
7 .0 -  7 .5 6 6 12 16 16 32
7 .5 -  8 .0 4 3 7 9 13 22
8 .0 -  8 .5 1 1 2 15 10 25
8 .5 -  9 .0 2 2 7 9 16
9 .0 -  9 .5 2 2 6 16 22
9 .5 -10 .0 1 4 5 10 8 1810 o—in ft 8 4 12
lo l5 -l l !o 1 3 4 8 4 12
11 0—11 6 5 11
{lift 1 2 0 3 5 8
5 2 7
12 ’ ft 1 2 0 5 5 10
2 1 3
4 1 5
14 0-14 5 1 3 4
14.5-15.0 2 2 4
2 2
16.0-16.5 1 1 2
17.0-17.5 1 i
18!6—18!5 1 1
Total 500 500 1,000 500 500 1,000
Average age 
(years) 3.02 3.15 3.08 4.97 4.74 4.85
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TABLE VI. THE AGES OF SIRES AND DAMS OF REGISTERED  
AYRSHIRES
(Sample from Volume 44 of the Ayrshire Record)
Bulls Cows
years Sire of Sire of Total Dam of Dam of Total
bulls COWS bulls COWS
0 .5 -  1.0 9 8 17 i 2 2
1 .0 - 1.5 61 49 110 21 20 41
1 .5 -  2 .0 60 55 llS 44 57 101
2 .0 -  2 .5 59 67 126 40 38 78
2 .5 -  3 .0 49 51 100 37 40 77
3 .0 -  3 .5 53 50 103 42 37 79
3 .5 -  4 .0 44 40 84 27 30 57
4 .0 -  4 .5 45 38 83 30 40 70
4 .5 -  5 .0 25 29 54 31 36 67
5 .0 -  5 .5 20 17 37 23 ?1 44
5 .5 -  6 .0 19 23 ■ 42 17 18 35
6 .0 -  6 .5 12 16 28 26 25 51
6 .5 -  7 .0 5 9 14 16 26 42
7 .0 -  7 .5 i 8 8 16 23 16 39
7 .5 -  8 .0 6 9 15 21 12 33
8 .0 -  8 .5 4 5 9 15 15 30
8 .5 -  9 .0 5. 6 11 12 14 26
9 .0 -  9 .5 1 3 4 14 12 26
9 .5 -10 .0 2 2 4 6 10 16
10.0-10.5 3 3 11 5 16
10.5-11.0 6 2 8 5 3 8
11.0-11.5 6 6 7 7 14
11.5-12.0 1 2 3 4 3 7
12.0-12.5 1 1 2 6 1 7
12.5-13.0 1 1 4 5 9
13.0-13.5 1 1 5 2 7
13.5-14.0 2 2
14.0-14.5 1 1 4 ! 3 7
14.5-15.0 1 1 4 4
15.0-15.5 3 3
15.5-16.0 1 i
16.0-16.5 2 2 '
16.5-17.0
17.0-17.5 i i
Total 500 500 1,000 500 500 1,000
Average age
(years) 3.57 3.80 3.68 5.44 4.95 5.20
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TABLE VII. THE AGES OF SIRES AND DAMS OF 
REGISTERED HEREFORDS
(Sample from Volumes 75 and 76 of the American Hereford Record and Hereford
Herdbook)
Age in 
years
Bulls Cows
Sire of 
bulls
Sire of 
cows
Total Dam of 
bulls
Dam of 
cows
Total
0 .5 -  1.0 3 4 7
1 .0 -  1.5 20 24 44
1 .5 - 2 .0 37 32 69 24 27 51
2 .0 -  2 .5 46 57 103 43 49 92
2 .5 -  3 .0 36 31 67 32 22 54
3 .0 -  3 .5 38 39 77 38 61 99
3 .5 -  4 .0 36 30 66 19 23 42
4 .0 -  4 .5 46 42 88 35 34 69
4 .5 -  5 .0 33 31 64 17 22 39
5 .0 -  5 .5 41 38 79 36 37 73
5 .5 -  6 .0 25 19 44 23 21 44
6 .0 -  6 .5 28 26 54 4i 39 80
6 .5 -  7 .0 20 24 44 27 22 49
7 .0 -  7 .5 24 25 49 28 33 61
7 .5 -  8 .0 13 14 27 17 9 26
8 .0 -  8 .5 17 18 35 23 23 46
8 .5 -  9 jO 7 9 16 6 14 20
9 .0 -  9 ,5 8 6 14 21 16 37
9 .5 -10 .0 4 11 15 25 3 28
10.0 -10 .5 4 6 10 14 10 24
10.5 -11 .0 4 3 7 ; 3 6 9
11.0 -11 .5 3 3 6 9 12 21
11.5-12.0 3 3 6 4 4 8
12.0 -12 .5 j 2 1 3 2 3 5
12.5 -13 .0 .2 2 | 4 4 8
13.0 -13 .5 1 1 3 1 4
13.5 -14 .0 2 2 3 3
14.0—14;5 1 1 2 2 4
14.5 -15 .0 2 2
15.0 -15 :5
15.5-16.0 1 1
16.0-16.5 i 1
Total 500 500 1,000 500 500 1,000
Average age
(years) 4.74 4.82 4.78 5.90 5.56 5.73
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TABLE YIII. THE AGES OF SIRES AN D  DAMS OF REGISTERED  
SHORTHORNS
(Sample from Volumes 120 and 121 of the American Shorthorn Herdbook)
Age in 
years
Bulls Cows
Sire of 
bulls
Sire of 
cows
Total Dam of 
bulls
Dam of 
cows
Total
0 .5 -  1.0 10 3 13 3 6 9
1 .0 - 1.5 73 63 136 23 37 60
1 .5 -  2 .0 68 54 122 23 31 54
2 .0 -  2 .5 63 68 131 49 40 89
2 .5 -  3 .0 52 47 99 34 34 68
3 .0 -  3 .5 40 44 84 39 38 77
3 .5 -  4 .0 36 53 89 31 38 69
4 .0 -  4 .5 42 34 76 34 45 79
4 .5 -  5 .0 19 20 39 31 23 54
5 .0 -  5 .5 22 21 43 31 31 62
5 .5 -  6 .0 19 25 44 18 23 41
6 .0 -  6 .5 17 17 34 23 29 52
6 .5 -  7 .0 10 10 20 23 19 42
7 .0 -  7 .5 10 12 22 19 24 43
7 .5 -  8 .0 4 7 11 14 9 23
8 .0 -  8 .5 7 6 13 28 12 40
8 .5 -  9 .0 3 7 10 18 7 25
9 .0 -  9 .5 1 4 5 20 12 32
9 .5 -10 .0 1 2 3 8 7 15
10.0 -10 .5 2 2 6 5 11
10.5-11.0 2 2 4 5 9
11.0-11.5 1 1 9 7 16
11 5-12 0 4 6 10
12 ft-12 5 3 4 7
12 5—13 0 1 3 4
1310-13.5 1 1 1 2 31 1
14 0-14 5 2 2 4
14 5—15 0 1 1
16!0-16.5
Total 500 500 ' 1,000 500 500 1,000
Average age
(years) 3.32 3.64 3.48 5.26 4.91 5.08
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TABLE IX . THE AGES OF SIRES AND DAMS OF REGISTERED  
ABERDEEN-ANGUS
(Sample from Volume 38 of the American Aberdeen-Angus Herdbook)
Age in 
years
Bulls Cows
Sire of 
bulls
Sire of 
cows
Total Dam of 
bulls
Dam of 
cows
Total
0 .5 -  1.0 9 7 16 5 4 91 .0 -  1.5 40 40 80 18 20 381 .5 - 2 .0 40 53 93 20 38 582.0— 2 .5 62 66 128 32 41 732 .5 -  3 .0 53 42 95 28 24 523.0— 3 .5 52 58 110 29 42 713 .5— 4 ,0 51 39 90 25 30 554 .0— 4 .5 34 39 73 32 35 674 .5— 5.0 20 29 49 33 26 595.0— 5.5 21 22 43 28 29 575 .5— 6.0 17 17 34 25 25 506 .U— b.5 18 15 33 37 31 686 .5 -  7 .0 15 10 25 21 7 287 .0 -  7 .5 16 10 26 28 15 437 .5 -  8 .0 7 10 17 19 16 358 .0— 8 .5 11 7 18 21 21 428 .5— 9 .0 5 10 15 13 15 289 .0— 9 .5 4 8 12 18 17 359 .5—10.0 9 4 13 14 7 2110.0-10.5 4 9 13 12 9 2110.5 -11 .0 3 2 5 8 6 1411.0-11.5 4 2 6 15 14 2911.5-12.0 2 2 2 8 1012.0-12.5 1 1 3 4 712.5-13.0 1 1 3 6 913.0 -13 .5
13.5-14.0 1 1
14.0-14.5 1 1 2 2 414.5-15.0 115.0 -15 .5
15.5-16.0
16.0-16.5 1
16.5-17.0
17.0-17.5 i17.5-18.0
18.0-18.5
18.5-19.0
19.0-19.5
19.5-20.0 £
Total 500 500 1,000 500 500 1,000
Average age
(years) 4.09 3.96 4.03 5.88 5.50 5.69
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SIRES OF MALES COMPARED WITH SIRES OF FEMALES
No clear evidence was found of any tendency to discriminate 
more against the sons of young bulls than against the daughters 
of young bulls when it came time to register the calves. This 
point was studied by comparing* the age distribution of the 
sires of males with the age distribution of the sires of females in 
each breed.
Under an ideal breeding program the bulls which are to carry 
on the breed should come from the Very best herds, where the 
sires used would be old and well proven. Good females would be 
saved from all kinds of herds, even from those small in number 
and medioqre in quality.
Perhaps! more of the males than of the females actually do 
come from! the better and older herds but, if that is, true, then 
these data show that those older herds are not using bulls which 
really differ in age! distribution from, those in use in the smaller 
and newer, herds, j
DAMS OF MALES COMPARED WITH DAMS OF FEMALES
These data show no significant difference between the ages 
of the dams of registered males and the ages of the dams of 
registered females in any of the dairy breeds. Such a difference 
would be expected if there were a general reluctance to register 
the sons of young cows until those cows had proven themselves 
able to produce well in several lactations. In two of the beef 
breeds, however, the probabilities of the observed differences 
being accidental are .035 and in the third the probability is .10. 
When the separate probabilities for the three beef breeds are com­
bined there is less than one chance in a hundred that the difference 
in the ages of the dams of males and the dams of f emales can have 
been entirely a chance result. We interpret this to mean that 
among the breeders of beef cattle some preference is given to the 
registering of bulls from their old and well proven cows but that 
these breeders are either so few in,numbers or pay so little atten­
tion to this that the results of their policies are barely to be 
detected in the great mass of data which represents the average 
practice of the beef breeders.
The average age of the dams of bulls is older than the average 
age of the dams of cows by a fraction of a year in each of the 
five breeds, but the difference is small enough and the age distri­
bution irregular enough that when all are combined the proba­
bility that the observed differences could be chance results of the
*This comparison was made by using Fisher s (2) 2 by n taj?le- , ag®®
were grouped to the nearest year beginning with those under 1 and ^extending up 
to those from 9 to 10. All which were 10 and over were grouped together in a 
single class. The probability that the observed differences for each “ g *
breeds could have arisen merely as a matter of chance m the sampling of the 
herdbook ranged from -as low as .26 to as high as .99.
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sampling, is about .16. I f there are many breeders of dairy 
cattle who strive to register only bulls from old and thoroughly 
proven cows, then their efforts must be largely neutralized by 
other breeders who make especial efforts to register sons out of 
heifers and young cows. Perhaps the latter know that their old 
cows are not phenomenally good individuals but hope that the 
young ones will be.
AGES OF SIRES COMPARED WITH AGES OF DAMS
In all eight breeds a much larger proportion of the sires are 
young (from about 1 to about 4 years old) and a smaller 
proportion are old than is the case with the dams. The differ­
ence is extreme and consistent from age to age.* This is true 
whether all data are massed together or whether we consider 
breed by breed, the sires and the dams of the females and the 
sires and the dams of the males. The difference is more pro­
nounced in the dairy breeds than in the beef breeds. With 
respect to age the prevailing breeding system seems to be to use 
cows as long as they live and retain good health. There is reluc­
tance about culling them at any age. But in the main breeders 
rely on sires from 1 to 4 years of age, keeping very few indeed 
after they pass 5 years. The dairy breeders are more extreme 
than the beef breeders in the quickness with which they dispose 
of sires after they get much older than 3 or 4 years.
BREED DIFFERENCES IN THE AGES OF SIRES
The Hereford sires are distinctly older than those of the other 
breeds, as shown in fig. 1. Next in order of average age come the 
Angus, Jersey, Ayrshire, Shorthorn, Holstein, Guernsey and 
Brown Swiss.
Like the Herefords, although to a less extreme degree, the 
Angus are not put into full service until they are past 2 years of 
age, and consequently a smaller proportion of them than of the 
dairy breeds are found in service under 3 years of age, and a 
larger proportion remain in service past 3 years.
The Ayrshire and Jersey sires show age distributions as nearly 
like each other as if both had been samples from the same volume 
of a herdbook. Their age distributions are fairly similar to that 
of the Angus although there is a higher proportion of these 
dairy bulls in service between 1 and 2 years, and consequently 
a smaller proportion of Jerseys and of Ayrshires than of Angus 
are in service at ages past 6. The difference between Ayrshire 
and Angus is statistically significant on account of the consistent 
but small excess of Angus sires from 6 to 9 years old at the 
time of service.
*P is far less than .001 except in comparing the'sires and the dams of the 
Hereford females where P is .04.
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Fig. 1. The ages of the bulls used for breeding in eight pure breeds of cattle 
and in the Iowa <jpw testing associations.
Among the remaining breeds the one most like the Jersey and 
Ayrshire in age distribution is the Shorthorn. In fact the differ­
ence between the Jersey an’d Shorthorn distributions is not 
statistically significant, although there is a suggestion that there 
are more Jerseys over 10 years of age and more Shorthorns 
between 1 and 2 years. The Ayrshire distribution is much like 
that of the Shorthorns except that there are more Ayrshires over 
10 years old. That difference is enough to make the two distribu­
tions differ significantly (P — .02). * ‘ * .
The Holstein, Guernsey and Brown Swiss breeds resemble each 
other closely in the age distribution of their sires save that 
slightly fewer Brown Swiss sires are more than 6 years old. The 
difference is of doubtful statistical significance while the Holstein 
and Guernsey age distributions are very much alike. These last 
three breeds differ most of all from the preceding five in having 
fewer sires more than 5 years of age and in having a slightly 
larger proportion at from 1 to 3 years,
The' age distribution of the sires in Iowa cow testing associa­
tions (all breeds included but not more than half being Holsteins 
with Guernseys and Jerseys next most numerous) shows slightly 
fewer sires under 2 years of age and distinctly more between 
2 and 4 years than are shown by the herdbook data for the dairy 
breeds. . .
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Discussion of the differences between the various breeds should 
not obscure the fact (so readily apparent in fig. 1) that in the 
main they show a remarkably similar age distribution, especially 
if one leaves out the Hereford breed with its extensive range 
distribution. The most striking thing is, of course, the high 
percentage of bulls less than 3 years of age—about 50 percent 
of the total number in service for all breeds except the Hereford 
and Angus.
BREED DIFFERENCES IN THE AGES OF DAMS
The chief difference in the age distribution of the dams, as 
shown in fig. 2, is the difference between dairy as compared with 
beef breeds. The excess of very young dairy cows and the defi­
ciency of older dairy cows, simply indicate that the dairy cows 
are first bred at an earlier age and are culled out of the herd more 
rapidly after they pass 4 years of age than the beef cows are. 
The age distribution figures do not of themselves throw any light 
on whether this culling is voluntary because the breeder has 
begun to find out which of his cows really are poor producers 
and is culling them out, or whether the culling is involuntary and 
represents the rapid rate of wearing out of cows in dairy herds 
as compared with cows kept in beef herds. The conditions of 
management and the standards necessary to remain in the herd
AGE. IN YEAR-5
Fig. 2. The ages of the cows used for breeding in eight pure breeds of cattle.
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are different in the two cases. For example the loss of one or 
two quarters of the udder would be enough to cause the removal 
of a dairy cow unless she were unusually good in other respects, 
while a similar loss in a purebred beef cow would damage her 
value to the breeder but little. Be the reasons what they may, 
the breeder of dairy cows faces the problem of a somewhat 
higher replacement rate and a more rapid turnover among the 
females of his herd than is the case with the breeder of beef cattle.
Other breed differences are as follows: The ages of the Short­
horn dams are intermediate between those of the other two beef 
breeds* and those of the five dairy breeds and are more like the 
Ayrshires than any other breed. In fact the difference between 
the ages of Shorthorn dams and of Ayrshire dams is not surely 
significant. The Holstein and Guernsey age distributions are 
almost identical. The Brown Swiss and the Jersey are almost 
identical and differ but little from the Holstein and Guernsey. 
The two former (Brown Swiss and Jersey) have a slightly larger 
percentage of dams bred at less than 1 year of age and also a 
slightly larger percentage bred at more than 10 years of age.
The breed differences shown in fig. 2 should not obscure the 
fact that these age distributions as a group are remarkably simi­
lar. The contrast between figs. 1 and 2 shows vividly how much 
more rapid the replacement rate is among bulls than among 
females, both in the beef and in the dairy breeds. There seem 
to be fewer and less extreme breed differences in the ages of 
females than in the ages of males.
COMPARISON OF AGES OF BULLS USED IN GRADE AND 
PUREBRED DAIRY HERDS
In the Iowa cow testing association herds with few or no 
registered cows, there are more bulls under 4 years of age and 
relatively fewer older than that age than there are in the herds 
which contain several registered cows. Table X  shows the evi­
dence for this in the largest single group of bulls—the Holsteins.
This indicates an encouraging although slight tendency for the 
breeder of purebred dairy cattle to use older bulls which per­
haps have proved their breeding worth through their progeny. 
This'agrees with findings from some of the earlier studies, all of 
which combined indicate that the breeders of purebred cattle 
do make some effort to use proved sires but that the total differ­
ence thus produced between the ages of sires in use in purebred 
herds and those in grade herds is rather small. This of course 
does'not answer the question of whether the breeders of pure- 
breds are prevented from making further use of proven sires by
*The Hereford association will hot register calves from heifers younger than 
27 mbnths of age at the time the calf is born. Because of this ruling, Hereford 
females less than 1 year of age at the time of breeding do not appear in these 
data and the number between 1 and 2' years old is less than it would be if there 
were no such restrictions upon the breeding of heifers less than 18 months of age.
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TABLE X . AGES OF IOWA COW TESTING ASSOCIATION HOLSTEIN 
SIRES USED IN PUREBRED AND IN GRADE HERDS
Bulls used in herd with 
4 or more registered cows
Bulls used in herd with 
less than 4 registered cows
4 13
1 - 2 ....................................... 50 113
2 -  3 ................................. .. 75 147
3 - 4 ....................................... 57 92
4 -  5 ........... ........................... 33 37
5 -  6 ....................................... 17 19
6 - 7 .................... ............ .. 16 12
7 - 8 ....................................... 14 3
8 -  9 ....................................... 7 4
9 -1 0 ....................................... 5 1
2 3
280 444
circumstances beyond their control or whether they could readily 
make more such use if they chose to do so.
The questionnaires reported 767 bulls (all breeds included) 
used in herds where there was at least one registered cow, 525 
in use in herds containing no registered cows and 243 used 
where the number of registered cows was not mentioned. Prob­
ably most of the 243 belong with the 525. Thus about half of the 
Iowa Cow Testing Association herds have made at least a be­
ginning in breeding registered cattle.
WHY ARE BULLS PREVAILINGLY SO MUCH 
YOUNGER THAN COWS?
Many dairy bulls are used for only one or two years before 
they go to the butcher. Very few See more than three or four 
years of service. There are a number of reasons for this and it 
may be worth while to mention those, even though we cannot 
be sure of their relative importance.
One of the main reasons why so many dairy bulls are sent to 
the block at an early age is because of their dispositions. Even 
yearling and 2-year-old bulls are not entirely safe, and when 
they have passed 3 or 4 years of age some of them become danger­
ous enough that keeping them around is a risk to the lives of the 
dairyman or his family or his helpers. This is a powerful argu­
ment for the early disposal of bulls, but it can be met, if the 
dairyman cares to do so, by construction of bull, pens which will 
make it unnecessary ever to be in the pen with the bull.
One of the major reasons why the individual breeder sells his 
bull after about two years is to avoid inbreeding. After a bull 
has been in use two years, his first daughters will be about a year 
old and it will soon be time to breed them. Inbreeding as close as 
Ssire on daughter is almost universally feared by breeders of 
-purebreds and commercial dairymen alike. If the herd is too 
small to justify keeping two bulls, the owner must get rid of his 
bull at' the end of about two years or inbreed.
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The fear of inbreeding is probably carried further than it 
should be, even granting that the usual effects of inbreeding are 
undesirable. It should be remembered that only a part of the 
herd will be composed of the bull’s daughters at the end of two 
years. To continue to use him for a third year would mean in- 
breeding for only a few of the calves to be produced. Often it 
would be advisable to run the inbreeding risk involved in these 
first few matings because if the bull can be kept until his first 
daughters begin to come in milk, the owner will be much surer 
of whether the bull is good enough to be continued in use, perhaps 
even for linebreeding. I f his daughters prove him unusually 
good, the bull will still be alive and available for such a breeding 
program. If he turns out not to be good enough for this, the 
only thing lost is a few calves inbred to him more intensely than 
would be advisable and some even of those will no doubt be rea­
sonably good individuals. If it turns out that the bull was an 
animal of unusual breeding value, then he will not only be avail­
able. himself but there will already be some offspring highly line- 
bred to him available for further concentration of his blood.
Wriedt, in Norway, went so far as to recommend that each 
dairy bull thought worth using at all in the first place should 
be bred as soon as possible to at least 15 or 20 of his own daughters 
to find out whether he really was good enough that his sons and 
daughters should be used extensively in the production of further 
breeding stock. While there are some reasons for thinking that 
this plan is too extreme to be widely recommended, yet it centers 
around the sound principle that close inbreeding to an animal 
is the quickest and severest test of the real hereditary worth of 
that animal.
Nevertheless, although it might in many cases be desirable to 
inbreed a little in order to test out every bull thought worth using 
in the first place, yet so long as the general public avoids intense 
inbreeding as it does at present, few will follow this policy.
It would be perfectly possible for the man who has used a 
bull two years to exchange bulls with a neighbor. Each could 
use the other’s bull until each bull was proved by his first daugh­
ter ’s production records. The reluctance, however, to use an old 
bull for other reasons and the very human tendency to hope that 
the highly advertised calf from a distance will grow into a more 
ideal bull than the neighbor’s mature bull, which might be had 
by exchange, usually leads both men to send their sires to the 
block and start anew with bull calves.
One 'of the important reasons why so many dairymen insist 
on buying a bull calf instead of a nearly mature bull is the 
persistent hope that this calf may grow into a bull ideal in all 
respects. The mature bull shows his conformation rather defi­
nitely and of course there will be at least a few points in practi-
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cally all mature bulls which do not quite meet the purchaser’s 
ideal. The daughters, even while young, will give evidence that 
they are not all ideal in type. The bull calf has his development 
still in the future and, while the probabilities may be that he will 
not grow into even as good an individual or sire daughters of as 
good type as the mature bull which might be bought in his stead, 
yet there is a remote possibility that he may grow into an even 
better bull or sire daughters of nearly ideal type. Many a dairy­
man confronted with such a situation will close his eyes to 
probabilities and purchase a bull calf, hoping against probability 
that this particular calf will grow into all that he thinks is ideal 
and lovely.
Another reason for the prevailing use of young bulls is that 
many dairymen, especially farmers who are not engaged in the 
production of purebreds, feel that if they buy a young bull and 
feed him until he is 2 or 3 years old he will gain enough in weight 
to repay them for at least a part of the feed he has eaten. If 
they keep him after he has become mature he seems still to be 
eating as much as before and is no longer increasing in weight. 
Therefore it appears best to them to replace him as soon as he 
approaches maturity with a calf just old enough to begin service.
Closely allied with this reason is the fact that as a bull grows 
older, the chances of his becoming a slow breeder or actually 
sterile or dying increase. Many a dairyman feels that there is 
not sufficient advantage in keeping an old bull to warrant the 
extra risk of financial loss. To be sure, it is only the beef value 
which he risks losing and much of that can be avoided by the 
construction of paddocks large enough to provide the bull with 
exercise and a little green feed in season.
Mature bulls are often large enough that they cannot with 
entire safety be used for breeding to young heifers. This objec­
tion can be met by the construction and use of a breeding crate 
with foot rests for the bull’s front feet, but that is an item of 
additional trouble and expense which many dairymen feel it not 
worth while to incur when they could avoid" it by using a younger 
bull.
Another reason for not keeping the old bull long and for not 
buying an old bull from a neighbor is that fashion in breeding 
stock changes as well as in other things. A dairyman may have 
purchased a bull calf from a line of breeding which was in the 
height of fashion at the time the purchase was made, yet when 
he is ready to dispose of that calf two years later, another family 
or another breeder has come to occupy the limelight of public 
attention in that breed and the bull which has just reached 
maturity is not of quite as fashionable breeding as some other 
young ones which might be bought. This should not be important 
to the farmer engaged in commercial dairying, but it is an aspect
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of the matter which the breeder of purebreds must ever keep 
in mind and which will enter into his calculations whenever it is 
time for him to purchase another sire.
EXPERIENCE OF THE DAIRYMAN AND THE AGE 
OF HIS BULL
Men with long experience in the dairy business might ap­
preciate the usefulness of proven sires more than men newly 
engaged in dairying. To find out whether this is so to the 
extent of actually affecting their breeding practices, the ques­
tion was asked as to how long each man in Iowa cow testing 
associations had been in the dairy business. The answers pro­
vide a rough basis for division of men into groups according 
to their length of dairy experience. Table X I shows the aver­
age ages of the bulls in service in herds where the owners were 
classified into eight different groups according to their answers 
to this question. The figures show no significant trend.
TABLE X I. THE AGES OP BULLS OWNED BY M EN DIFFERING IN 
LENGTH OF DAIRY EXPERIENCE
Dairyman’s experience Total number of bulls Average age of bulls 
(years)
Beginners.................................. 6 4 .5
1 - 2 yrs................................. 111 2.5
3— 4 yrs................................ 222 2 .9
5 - 6 yrs................................ 314 2 .7
7— 8 yrs................................. 195 2 .8
9-10 yrs................................ 185 2 .8
11 or more yrs......................... 443 3.0
Not specified........................... 59 3.0
(The average for “ beginners” is unreliable on account of small number of bulls 
included. The differences are not significant.)
WHAT HAPPENED TO THE PREVIOUS BULL?
Sixty and nine-tenths percent of the previous sires used in 
Iowa cow testing associations were sold for beef and 21.5 per­
cent went to other herds for further service. One bull in every 
17 died or was killed.
In detail, the percentages of the 1,535 replies to the question 
of what had happened to the previous bull were as follows:
1.2 percent had no previous bull
60.9 percent sold for beef
14.5 percent sold to breeders
2.2 percent exchanged
3'.4 percent sold to grade herd
1.4 percent Sold to purebred herd
1.9 percent killed
3.2 percent died
11.3 percent not specified - - -
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When the replies were studied according to the length of the 
owner’s experience in the dairy business, there was found a 
little evidence of a decreasing proportion sold for beef and an 
increasing proportion sold to breeders as the owner’s expe­
rience increases. This trend was not very pronounced and of 
course some such trend is to be expected solely as a result of the 
breeder’s increasing circle of acquaintance among those who 
might consider using bulls for breeding purposes.
EXPECTATION OF LIFE FOR COWS AND BULLS
How long can a bull or cow be expected to live when he or 
she has reached any certain age? Figures answering similar 
questions for human beings have been calculated and the sta­
bility of the whole life insurance business is testimony to the 
usefulness and validity of such Calculations. Such a figure for 
“ expectation of life ,”  of course, has little meaning for the 
individual but acquires a certain statistical stability when ap­
plied to averages and becomes highly accurate when such 
averages are based upon large numbers. So far as the writers 
know, there are no published figures* for livestock comparable 
to those for man although the companies writing insurance on 
livestock no doubt possess more or less confidential information 
on death rates from various natural causes.
In calculating expectation of life, the data needed are the 
number of survivors within each age interval from a known 
number which started life together within an equal earlier in­
terval. In these data on eattle, that which is known is the 
number of survivors within each age interval from an unknown 
number which started out together. The basis for calculating 
“ expectation of life”  from these data was to assume that the 
same number started out in each age interval, that is, that the 
population was essentially static. If the breeds were increas­
ing rapidly in numbers registered each year, the error in this 
assumption would result in figures for expectation of life 
slightly smaller than the true figures which could be calculated 
if we possessed sufficient actual information about ages at death. 
The animals whose ages were included in this study were mostly 
born in the 10 years preceding 1928. Examination of the num­
bers registered each year in the various breed association offices 
leads to the conclusion that most of the breeds have maintained 
their numbers at about the same level since 1920, although all 
had increased in numbers during the preceding 10 years. Some 
slight increases have been made even since 1920. After con­
sidering all the facts involved, we conclude that the numbers
*A. D. B. iSmith (16) has published some figures calculated on ihuch the same 
basis as these of ours and in as close agreement with ours as couljl be expected 
in view of the differences bletween British and American cattle raising. M’ Candlish 
.XI) .has- published ...a fragmentary., review of the subject.
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of the eight breeds combined were so nearly stable during the 
period which would affeyt these data that calculations based 
on the assumption of a static population will be but slightly 
in error. Hence we have proceeded on that basis as the only 
basis available and one which would give results fairly close 
to the truth.
The calculations for predicting how long a group of bulls 
or cows will live when they reach any certain age were made 
according to the formula used by Pearl (12) :
eX — l x  +  ( l x + l )  +  ( l x + 2) -f- (1 x + n )
l x
ex denotes the additional life expected, called the * ‘  curtate ex­
pectation of life ”  in actuarial writings. l x designates the num­
ber of individuals surviving to the age interval for which ex­
pectation of life is to be calculated. ( lx+i) is the number sur­
viving into the next older age interval, and ( l x+2) the number 
surviving into the second older interval, etc.
Most dairy bulls do not go into service until they are more 
than a year old. Therefore the number in service between 1 
and 2 years of age is something less than the total number of 
dairy bulls .alive at that age. Few bulls, however, are kept 
past 2 years of age without being put in service. Hence an 
expectation of life can hardly be calculated by this method 
for bulls less than 2 years of age, but there should be no large 
error from this source in the computations for bulls more than 
2 years of age. On account of small numbers the figures for 
expectation of life become rather erratic for ages past 9 or 
10 years.
The figures in table X II are called ‘ 1 expectation of repro­
ductive life ”  because the method of taking the original data 
(except for the Iowa C. T. A. bulls) was such that no animal
TABLE X II. EXPECTATION OF REPRODUCTIVE LIFE FOR BULLS
AND COWS
Age
Curtate expectation of life in years
Beef breeds Dairy breeds Iowa 
C. T. A. 
bullsBulls Cows Bulls Cows
2 - 3 3.9 7.1 3.0 5 .5 2 .6
3 -  4 3 .5 6 .3 2 .6 5.0 2 .24 -  ‘5 3 .3 5 .9 2 .6 4 .8 2 .4
5 - 6 3.1 5 .4 , 2 .7 4 .8 2 .6
6 - 7 2.9 4 .5 2.7 4 .5 2 .4
7 - 8 2 .6 4 .5 2 .6 4 .2 2 .4
8 -  9 2 .3 3.9 2.2 4 .0 2 .6
9-10 2.2 3.3 2.7 3.6 2 ,4
10-11 1.9 3.8 2.0 3 .5 1.5
11-12 1.7 2 .6 2.3 3 .5 1.5
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AGE! IN YE1AI23
Fig. 3. Expectation of reproductive life for bulls and cows at various ages.
Avould be found older than the age when it ceased to reproduce, 
no matter how much longer it lived. Bulls are usually sold 
as soon as their use for breeding is stopped. If they go sterile, 
this becomes apparent soon after it happens because the breeder 
will quickly notice that cows are not conceiving. Hence the 
“ expectation of reproductive life”  and the real “ expectation of 
life ’ ’ are almost the same thing for bulls. This is not so with 
the cows. The method of taking the original data precluded 
our finding any cow which conceived but died before producing 
that living calf. Henee we have added nine months to each 
“ expectation of reproductive life ”  calculated for cows from 
ages at the time of service. This “ expectation of reproductive 
life”  is thus approximately the average length of time until 
a cow of that particular age may be expected to drop her last 
registered calf. Most cows of course will be kept a few months 
after their last calving until they finish or nearly finish their 
last lactation. Hence their expectation of actual life should 
probably be around 6 to 10 months longer than the figures 
shown in table X II for their “ expectation of reproductive life. ”  
The fact that these were registered cows and would not usually 
be discarded for barrenness until after several months of trying 
to get them in calf would further accentuate this excess of 
actual life over reproductive life.
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Figure 3 shows the data of table X II graphically. Probably 
the two most outstanding things are the low average expecta­
tion of life for bulls of all ages and the fact that the expectation 
of life declines more slowly for bulls than for cows. The de­
cline is especially slow for bulls from about 3 years of age 
up to 7 or 8.
The major cause of death for bulls, especially for dairy bulls, 
is man himself. “ Natural,, causes play a larger part in the 
death rate of cows, and the curve of expectation of life for them 
is more nearly comparable with similar curves for man.
The expectation of life for the bulls in the Iowa cow testing 
associations differs but slightly from that for the bulls from 
the registered herds but is more erratic— perhaps because it is 
based on smaller numbers.
EXPECTATION OF LIFE UNDER IDEAL 
CONDITIONS
It should be emphasized again that these figures for “ expec­
tation of life”  are a picture for the dairy industry (or a large 
part of it) as a whole. They show what can be expected in a 
whole region or breed under present practices. If practices 
were changed so that every bull thought worth starting in 
service was thought worth keeping in service until he could be 
proved, fewer bulls would be started in service and the ex­
pectation of life for those started would be higher at first and 
would fall rapidly until near 5 or 6 years when they would 
begin to be proven and heavy slaughter might be expected to 
take place among those which proved to be of less than average 
merit. Shortly after that age the expectation of life might 
be expected to rise to a new maximum since deliberate slaughter 
by the butcher would nearly cease after the proving period 
and the subsequent curve for expectation of life would be 
determined by the incidence of sterility or deaths from disease, 
accident and circumstances not easily controlled by man.
Table X III shows an estimate of the age distribution which 
might be expected among dairy bulls if the value of proven 
sires were so thoroughly appreciated that every bull thought 
worth using in the first place was kept (unless natural causes of 
death or sterility interfered) until he could be proven and if all 
those proven to be distinctly better than the average of their breed 
were kept after the proving as long as they remained fertile 
and healthy. The figures in the table represent the maximum 
which could be attained in the direction of using as many proved 
sires as possible for dairy breeding. There are several rough 
approximations in the table as for instance the estimate that 
during the first five years the losses from sterility and death 
from natural causes would be only a little more than 2.5 per-
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cent per year and that after the bulls had passed 8 years the 
losses from the same causes would run some 13 percent per 
year and higher.
If these estimates are roughly correct, for every 1,000 bulls 
thought worth trying as sires in the first place, approximately 
900 would go past 5 years of age and begin to be proven by the 
records of their daughters. Extensive data already collected 
(8 and 10) upon proven sires indicate that about one-third ac­
tually lower the production of the herds in which they are used, 
another third do not change the production much one way or the 
other and one-third produce distinct increases in the production 
of the herds where they are used. Therefore it is likely that of 
the 900 bulls which begin to be proven between 5 and 6 years 
of age it would rather quickly become apparent that about 300 
of them were below the average merit of their breed and these 
would be discarded promptly. Of course the evidence would 
not all be available at once, and there would be many bulls 
about which the breeder would still be in doubt when they 
were 6 or even 7 years of age. In the table it is indicated that 
about half of the medium bulls would have their mediocrity 
definitely enough proven that they would be discarded between 
the ages of 6 and 7 and the remaining half would be discarded 
the following year.
TABLE X III. AGE DISTRIBUTION OF DAIRY SIRES ATTAINABLE IF 
ALL POSSIBLE EFFORTS WERE M ADE TO PROVE SIRES AND  
TO USE AS LONG AS POSSIBLE THOSE PROVEN GOOD
Steps in the 
proving process
Age
of
sire
No. of 
sires 
alive 
at this 
age
No. of 
sires 
that go 
out of 
service 
during 
the year
Reason for decrease
i 1,000 Deaths and sterility fromFive-year period 2 975 25
before the 3 950 25 disease and accident
daughters begin 4 925 25
to prove the sires 5 900 25
Three-year 
period when
6 600 300 Disease and accident plus the culling of one-third 
which prove to be dis-
coming in 
and sires 7 450 150
tinctly inferior.
Further culling of half those 
proved mediocre.
culled
accordingly
8 300 150 Culling of the remaining mediocre ones.
9 260 40 Deaths and sterility from10 220 . 40
complete and 11 180 40 disease and accident
m only the 12 145 35
distinctly 13 110 55
superior 14 75 35
sires are 15 40 35
kept 16 15 25
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This would leave about 300 bulls which would be proven to 
be good and would still be alive at 8 years of age so that they 
would be available for further use. An annual loss of 30 or 
40 each year through death and sterility from causes not under 
the breeder’s control (only an estimate but probably not un­
duly high) furnishes the basis for the remaining figures in table 
XIII. When the figures in table X III are added it is seen that 
there would be at any one time only 1,345 bulls 8 years of age 
or older which would be clearly proven to be superior sires 
among a total of 7,145 in use. This is not quite 20 percent of 
the entire number of bulls in service. One thousand fifty more 
(those between 6 and 8 years of age) would be in the process 
of being proven and the very poorest sires would have all been 
discarded from this group. This would make a total under 
such nearly ideal conditions of about one-third of the sires in 
actual use which are either proven to be good or are partially 
proven and are indicated to be at least of average merit.
It would be possible to use the well proven sires somewhat 
more extensively than the young ones that are in the process 
of proving, but to carry this very far would require maintain­
ing a much larger number of young bulls than were really 
necessary for breeding purposes. In planning to test out a 
young bull it is advisable to count on breeding him to at least 
20 cows because about half his offspring will be males and some 
of his daughters through accident or disease will fail to come 
to producing age. This means that in most herds it would 
require at least a full year’s use of a bull if one is to have a 
reasonable chance of getting enough daughters to prove him.
The conditions just described, of course, are never actually 
attainable in practice (5). The manyx.studies including this 
one, however, which have shown that mot more than 10 or 15 
percent of the bulls actually in use are old enough to be proven 
sires acquire a slightly different meaning when we reflect that 
even if maximum use and appreciation of the proven sire pre­
vailed, only about one-third to one-fifth of the bulls in use 
would actually be proven sires. It appears that breeders may 
already be making something like one-fourth to one-half as 
much use of proven sires as they could possibly do if everyone 
appreciated the importance of the matter and bent all of his 
efforts toward it.
Of course from the standpoint of improving the breed of the 
futurp, the proportion of total number of sires in use which are 
proven is not nearly so important as it is that those sires which 
have been proven the best shall be in service in those key herds 
from which other breeders of purebreds will buy their herd 
sires and which will loom large in the ancestry of the breed a 
few generations hence. From many of the present purebred
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herds the breeding animals go largely into grade herds and 
hence do not influence the breed of the future. In short the 
figures outlined in table X III  perhaps paint too pessimistic a 
picture of the possibilities of improving the pure breed of the 
future by the use of proved sires. If the bulls under 8 years 
of age in that table were'prevailingly used in grade herds or 
in purebred herds of only average merit and fame, while the 
bulls proven to be unusually good were nearly all used in the 
leading purebred herds, then each succeeding generation of 
the breed of the future would be sired or at least grandsired by 
proven sires. There would be a lag of a generation in the im­
provement of the grade and ordinary milk cows because the 
sires in those herds, although nearly all sired or at least grand­
sired by proven sires, would themselves be young sires in the 
process of being proved. That there is a slight tendency to 
this sort of thing is shown by several comparisons between 
purebred and grade herds or between the sires of average pure- 
breds and the sires of class leaders. This tendency, however, 
is by no means perfect and many a breeder of grades is so 
thoroughly alive to the importance of proven sires that he will 
outbid the breeder of purebred cattle for their use.
REPLACEMENT RATE
Smith in his study (16) of six British breeds obtained the 
average ages of sires and dams at the time of calving and from 
this computed the average length of productive life (that is 
from the time of first calving until the cow is sold, assuming 
that the first calving is at 2%  years and that the cow is sold 
about six months after the last calving). From his figures 
Smith deduces that the annual replacement rate for cows in 
the six pure breeds studied is about 27 percent of the total 
number which are of breeding age. M ’Candlish (7) concludes 
that the annual replacement rate among dairy cows is 28.6 to 
25 percent of the milking herd. Assuming that bulls start 
service when a year and a quarter old, Smith finds that the 
replacement percentage for beef bulls is about 49 percent of 
the number in use and for dairy bulls is a little over 60 percent.
By making the same assumptions Smith does, we find an av­
erage productive life of 3.5 years for dairy cows and 4.3 years 
for beef cows; 2.23 years for dairy bulls and 2.88 years for 
beef bulls. These, in turn, give annual replacement figures of 
28 percent for dairy cows, 23 percent for beef cows, 45 percent 
for dairy bulls and 35 percent for beef bulls. These findings 
are similar to Smith’s except that bulls seem to have a longer 
average productive life under American conditions. The dif­
ference is not large and in view of the considerable number 
of assumptions involved, we can hardly estimate whether it 
is really significant.
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With such high replacement rates it is not possible to cull 
very heavily among the females solely to get rid of low produc­
tion and poor type. Cows thought good enough that even one 
of their calves is registered (the others we would not find in a 
study of this kind) can hardly average as many as 4 calves each. 
Only half of these will be daughters and each cow must leave 
one registered daughter reaching breeding age to replace her 
if breed numbers are even to be maintained. Some of the ap­
proximately two daughters born per cow (less than that with 
dairy c q w s ) will die as calves, others will never breed, and 
some will be culled for poor type before ever they calve. Many 
of those which do come in milk will be culled involuntarily by 
barrenness, disease and accident. There is not left much margin 
for deliberate culling among those which do come in milk. 
There is plenty of margin for culling among the males.
In the long run probably the most effective culling which can 
be done among the females is the decision as to which among 
them are good enough to be mothers of herd bulls. Such cows 
by the use of their sons are automatically made granddams 
of the next generation and, on the average, furnish one-fourth 
of the inheritance which that generation receives. While grand- 
dam and granddaughter are of course not exactly alike, yet the 
resemblance between them* is enough to permit improvement 
in the average merit of the breed (though with much variation 
and many disappointments in individual cases) if the sires used 
in purebred herds were always the sons of only the best half 
or third of the cows in the herds from which they came.
CONSTRUCTIVE SUGGESTIONS
SAFETY BULL PENS AND PADDOCKS
One of the important reasons for so many bulls being sent 
to the butcher before they are proven is the danger involved 
in caring for mature bulls. The breeder can avoid this almost 
entirely by the construction of safety bull pens and paddocks. 
A well built pen is shown in fig. 6. There are several different 
plans for safety bull pens. Figures 4 and 5 show two such plans.
The essential feature of such pens is that they are built so that 
the cow to be bred is placed in a stall which becomes a part 
of the bull pen only when the cow is in position and a gate 
from the pen is opened. While that gate is opened the cow is 
in the pen and the walls of the stall are a part of the fence 
of the pen. After the service is made the gate is pushed shut
♦Theoretically the correlation would be +  .25 under the most simplified condi­
tions. Observed correlations in most studies made of actual milk yields and fat 
percentages come as close to that figure as could be expected in view of the fqct 
that the effects of environment on those records cannot be equalized.
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Fig. 4. Plans for safety bull pen. (From Iowa Extension Service Bulletin No. 162.)
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and the bull is back in the pen without ever having been out 
of it and without anyone having had to be in the pen with him. 
Provision is also made for opening and closing the door which 
shuts the bull inside of his shelter while the lot is being cleaned 
and for shutting the bull outside into the lot while his stall 
is being cleaned or repaired. With those provisions and with 
the water and feed bunks arranged so that the bull can be 
watered atid fed from the outside of the pen, a bull may be 
kept in a pen literally for years without anyone ever having 
to enter the pen with him, except when it is necessary to give 
him such necessary care as the trimming of his hoofs. Such 
work can always be carried on at a convenient time when sev­
eral men are available and there is consequently little danger 
of any one of them being hurt.
Bulls closely confined in very small pens are more apt to 
become sterile or otherwise unhealthy than if they have room 
for exercise and for picking up a little green feed. If one has 
two bulls and they are dehorned, it is often possible to let 
both bulls use the same paddock without serious danger to
Fig. 5. Plans for safety bull pen. (Adapted from Michigan Extension Bulletin 
No. 32.)
36
Bulletin, Vol. 25 [1932], No. 290, Art. 1
http://lib.dr.iastate.edu/bulletin/vol25/iss290/1
69
Fig. 6. A safety bull pen in use on the farm of an Iowa cow testing association 
member.
either. They will exercise each other more than if they are 
kept alone. Care should be observed, however, when two such 
bulls are first placed together lest they fight too vigorously 
and one of them be seriously injured.
BULL ASSOCIATIONS
Probably the thing which more than all others leads to young 
bulls being sent to the block before they are proven but after 
they have already been used for a couple of years is the owner’s 
inability to find someone else who will use that particular bull 
until the daughters are old enough to prove him. One of the 
surest ways to avoid that predicament is to join a bull associa­
tion (called “ bull circle”  in some states) long before the ne­
cessity for exchanging bulls arises. A bull association (6 and 9) 
is merely an arrangement for the exchange of three or more 
sires so that they all will be kept until they are proven, pro­
vided death or sterility does not intervene.
The plan of organization which has worked most successfully 
is to vest the title to the bulls in the bull association itself. 
Thus if four men form an association, the association buys and 
owns four bulls and consequently each man owns not one bull 
but one-fourth of each of four bulls. In regions where herds 
are small and close together one bull can serve two or more 
herds at a time. In such cases the herds served by one bull are 
known as a block or division of the association. The blocks 
in an association need not be alike. Thus a four-block associa­
tion might consist of two blocks which were composed of one 
large herd each, one block of two medium-sized herds located 
near each other and one block located in the edge of a village 
where the bull would serve cows belonging to several different 
owners many of whom would own only one or two cows each. 
The only essential is that thete be a definite breeding plan to
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insure the rotation of the bulls so that they can be kept alive 
without inbreeding until they are proved.
At the end of two years of service the bulls are exchanged 
from one farm or block to another in an order which is usually 
best determined a year or two before the actual time for the 
change arrives. At the end of the second two years of service 
the bulls are again exchanged. Their first daughters should 
be completing their first yearly records at this time and thus 
the bulls are beginning to be proven. By the time they have 
finished six years of service they will all be proven and provision 
should be made for assessment of all members to provide money 
to replace the bulls which prove inferior with young bulls of 
desirable type and pedigree. Each of these would take the 
regular place of its predecessor in the order of rotation from 
farm to farm.
Of course records of the production of daughters and dams 
are necessary for the proving of these sires. The bull circle 
members need to join cow testing associations or otherwise pro­
vide for records of production if they are to make full use of 
the possibilities which are in the bull association plan.
Besides keeping the bulls alive until they are proven, the 
bull circle plan has several other distinct advantages. One 
advantage is that each breeder will need to buy a new bull less 
frequently and consequently he will obtain his bull service 
either more cheaply or he can afford to spend, a larger amount 
of money for more promising individuality and pedigree in 
the first place. Either he gets the same grade of bull service 
for less money or he can get a higher grade of bull service for 
the same money.
Another advantage of the bull circle plan, is that it makes it 
exceedingly convenient for each circle to practice linebreeding 
without any one member maintaining an extremely large herd 
or ever practicing in his own herd any very close mating. For 
example, if four bulls are to be bought in the first place the 
buyers can sometimes secure four sons of the same famous bull 
at favorable prices because of the size of the transaction. The 
use of these bulls on each other’s daughters will make the 
herds in that bull circle almost as closely related to the famous 
sire as if they were his own daughters, although there will be no 
extreme close breeding in any one mating and the total amount 
of close breeding even after several generations would be less 
than is involved in one mating of grandsire and granddaughter 
or of half brother and sister. If the sire of the four bulls was 
really a very good breeding animal, this result will be highly 
desirable.
Moreover if the herds in the bull circle have several registered 
cows among them and one (or more) of the first bulls
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eventually proves to have been an unusually good sire, future 
sires for the circle can very well be sons of those proved sires 
and out of some of the best registered cows in those herds. 
With three to five different herds in the bull circle and some 
registered cows in at least two of them, the circle herds could 
supply their own replacement bulls for future use and yet 
rarely if ever have to make a mating of animals so closely re­
lated that there would be much risk from the small amount of 
inbreeding involved.
Bull associations have proven sound in actual practice. Table 
X IV  shows by states the number in active operation as of Jan. 
1, 1931. They have been especially useful in regions where 
dairying was rapidly expanding and (as in much of the South) 
where one bull was often used for service in several neighbor­
ing but small herds.
It is not fundamentally necessary that a definite bull asso­
ciation be organized. The individual dairymen could still re­
tain ownership of their bulls and exchange bulls when they 
felt it necessary in order to avoid inbreeding or for other rea­
sons. Such an informal arrangement, however, is much more 
apt to be temporary and to be changed, perhaps for no good 
reason at all, just before an exchange is to be made and thus 
throw the program out of gear even when most of the men 
have every intention of staying with it.
There seems to be no serious valid objection to the bull circle 
plan. The member agrees to abide by a certain course of action 
longer than he may eventually wish to do, but of course he 
always has the privilege of selling his interest in the bull circle 
to another dairyman. In any event if he stays in the associa­
tion much longer than two years he will receive full value for 
the money he spends for his interest in the bulls initially pur-
T A B L E  X I V .  N U M B E R  O F  B U L L  A S S O C I A T I O N S  A C T I V E  I N  V A R I O U S  
S T A T E S  O N  J A N .  1 , 1 93 1
(Information from Bureau of Dairy Industry)
Pennsylvania............................................70
Texas........ ..................................................57
Louisiana........................  52
Oklahoma........................................  37
Missouri.....................................................34
Idaho.......................................................... 21
Utah..................................................  15
Alabama............. ....................................... 10
Arkansas...................................   9
Illinois......................................................... 9
Ohio,..........................................    8
New Mexico.............................................  7
Mississippi................................................ 5
Florida....................................................... 3
Tennessee....................; .........................  3
Washington............................................. 3
Kansas..................    2
Kentucky................................................  2
Minnesota...............................   2
New Jersey.............................................  2
Iowa........................................ a ..............  1
Maine..............................       1
Michigan.................................................  1
Nebraska.................................................  1
Oregon...................................................... 1
South Dakota......................................... l
Vermont..................................................  1
Wisconsin. . ............................................ 1
T o t a l  3 5 9
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chased, even if he is not able to sell his share for very much 
money when he wishes to withdraw.
A few men genuinely believe that they can pick out with 
few mistakes desirable sires, even when those sires are a year or 
less of age. Such men would of course think they would gain 
little by joining a bull circle. All of the impartial evidence 
collected on this subject leads to the conclusion that no one, 
no matter how good a judge he is or hoW much he knows about 
pedigrees or family lines, can pick desirable dairy sires while 
they are young as accurately as he could if he could study the 
type and records of as many as four or five of their daughters. 
The members of a bull association, if they are unusually good 
judges, will probably start with a more promising set of young 
sires than would be the case if they were not such good judges 
(of course they will endeavor to do so in all circumstances), 
but there is every reason to believe that they will be mistaken 
in some of the bulls they buy, no matter how good judges they 
are or how much they know about pedigrees.
CLOSER SCRUTINY OF PEDIGREE AND TYPE OF EACH 
YOUNG BULL USED
Only a fraction of the total number of purebred bull calves 
born are needed for sires in purebred herds. Consequently 
there is room for a critical selection among those which might 
possibly be tried out. Anything that can be gained by select­
ing better bull calves than at present will have its influence not 
only after the bull is tested but also on all the daughters he 
sires during the testing period. Those who have been select­
ing bulls by pedigree have experienced many severe disappoint­
ments, and in recent years this disappointment has swelled into 
a chorus which at times has even risen to the point of ques­
tioning the value of any pedigree selection.
Selection on the basis of pedigree, although often erratic and 
uncertain in an individual case, has an amount of average 
effectiveness in the long run. Nothing is more certain than 
that the bull receives half his inheritance from his sire and 
half from his dam (with minor exceptions in the case of sex- 
linked inheritance) and that the sire and dam, in turn, has each 
received half its inheritance from each of its two parents. If one 
knows enough about the two parents to be fairly positive about 
what inheritance they had, he can estimate almost perfectly 
what inheritance the average of all their offspring will have, 
but even then he cannot be sure what inheritance any particu­
lar one of those offspring will receive.
There are two fundamental reasons why selection on the 
basis of pedigree cannot be entirely adequate, even though 
there runs all through nature a very real and general tendency
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for offspring to resemble each of their parents and a still closer 
tendency for offspring to resemble the average of their two 
parents.
The first of those reasons is that any one offspring receives 
from each parent a sample of the inheritance that parent has 
rather than an exact duplicate of that parent’s inheritance. 
The bull receives a sample half of his sire’s inheritance and not 
an exact duplicate of all that sire had to transmit. Likewise 
the bull receives a sample half of the inheritance his dam pos­
sessed and not an exact duplicate of her inheritance. The com­
bination of these two samples makes up the bull’s inheritance. 
By the laws of chance in the sampling of the inheritance of its 
two parents, one particular bull may happen to have received 
much more or much less desirable inheritance than a full 
brother, since the latter is the sum of two other samples coming 
frbm the same two sources but with chance having had an 
opportunity to make each sample different. Theoretically full 
brothers can vary all the way from not having any inheritance 
alike to the other extreme of being exact duplicates of each 
other in all their inheritance. In actual practice neither ex­
treme is realized nor even approached very closely. The usual 
situation is that full brothers will of course be identical in that 
part of their inheritance in which all members of their breed 
are alike, and in addition will be identical for about half of the 
inheritance which is ordinarily different between unrelated 
members of the same breed. The rest of their inheritance will 
be different although it came to them from the same two 
parents.
With highly inbred or very closely linebred parents there is 
less room for chance. Hence in predicting the offspring of such 
parents there is on the average a little less error than in pre­
dicting the offspring of average parents. In ordinary pure 
breeding practice, however, one rarely encounters pedigrees of 
animals which have been inbred or linebred intensively enough 
to remove even as much as one-fourth of the part played by 
chance when this sampling of the parent’s inheritance takes 
place. Most of the animals which are advertised as construc­
tively or intensively linebred have only had this carried to the 
extent of removing around 10 to 20 percent of the part played 
by chance.
The second and perhaps the major obstacle in the way of 
choosing a sire by pedigree is the fact that the actual per­
formance of an individual depends upon the environment under 
'•which it was reared and tested as well as upon its inheritance. 
Part of that environment, such as the age at which the record 
was made, the number of times milked per day, the kind of 
ration fed, etc., may be known and some allowance can be
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that. A  large part of the environment, however 
which affected that particular animal will be unknown even to* 
the o\vner or caretaker. Such environmental differences affect 
the individual itself but do not change its inheritance. The 
result is that the record we see listed in a bull’s pedigree as 
having been made by his dam or granddam or other ancestor 
is an imperfect indicator of the inheritance that ancestor had 
and might have transmitted. The records may be either better 
or worse than would have been produced under other circum­
stances. If the record is unusually high it can hardly be very 
much lower than it would have been under other circumstances, 
but it may easily be higher than would have been produced by 
a cow with the same inheritance but kept under another system 
ot management or under oth'er circumstances.
This does not alter the fundamental fact that on the average 
the sons of high producing cows will have better inheritance than 
the sons of low producing cows. Where we get in trouble is the 
fact that we must select not an average son from many high 
producing cows hut a particular son from one high producing 
cow and in such selection we often make a serious mistake. The 
more we know about the conditions under which the dams and 
granddams made their records, the fewer mistakes we will make 
hut no matter how much we know about those circumstances we 
can never get to the point where we can select individuals without 
any mistakes. The sampling nature of inheritance by itself is 
enough to prevent that.
The fundamental reason why the progeny test is more accurate 
than pedigree study is that an animal can have but two parents, 
the inheritance which it has is the sum of only two samples (one 
1 from each parent) of the inheritance those parents carry. On 
the other hand, there is no biological limit to the number of 
offspring a sire can have and one-half of the inheritance of each 
such offspring is a fresh sample of the inheritance which that 
sire has and may transmit. Under ideal conditions, by the time 
we have as many as two or three such samples of his own in­
heritance we can estimate what his inheritance is with an 
accuracy as great as if we knew exactly what inheritance his 
sire and his dam had. When We get much more than three off­
spring the progeny test begins to be more accurate than even the 
most extensive study and knowledge of his ancestors and collateral 
relatives. _ As progeny tests are based on more and more off­
spring their accuracy increases hut at an ever decreasing rate.
For convenience it has been proposed by the Bureau of Dairy 
Industry and agreed to by most other workers in dairying that 
five tested offspring out of tested dams shall be considered 
enough to prove a sire. This should not blind us to the fact 
that there is still room for some error in estimating a sire’s
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breeding worth from the records of five of his daughters, 
even under ideal conditions. Under practical conditions it will 
often happen that the daughters all made records under better 
conditions or under poorer conditions than we knew. Under 
any conditions it will sometimes happen that the first five 
daughters receive a better (or a worse) sample of this sire’s 
inheritance than was really typical of his inheritance. A  little 
more accuracy can be added to the estimate, even for a sire 
with five tested daughters out of tested dams, if the records of 
the dam and of the sisters and to a less extent the records of 
the more remote female ancestors are also taken into account.
Pedigree estimates should not be entirely ignored when the 
sire is proven but, as he is more and more thoroughly proven, 
the pedigree information should be given less and.less attention 
because the information from his progeny becomes more and 
more accurate. When the sire is young and has no offspring, 
his pedigree and his type are the only basis for estimating 
what .his breeding worth will be. The fact that this estimate 
will not be perfectly accurate is no reason for not making it. 
The sound thing to do under such circumstances is to make 
the best estimate one can, and then be prepared to learn later 
when more complete evidence comes in that this estimate may 
have been too high or too low.
In basing an estimate, on pedigree more importance should 
be given to the close relatives than to distant ones. Also in 
following back any line in the pedigree, whenever one comes to 
an animal which has been so thoroughly proven that there is 
little doubt of its real breeding worth, there is practically noth­
ing to be gained by investigating that part of the pedigree any 
farther back. If the young bull being considered is sired by a 
bull which was thoroughly proven by his daughters’ production 
and type and by his own type, there is practically no need to 
investigate that part of the pedigree any farther back. On the 
other hand, if his dam was a young cow with but a single lacta­
tion tested, there is much chance for error in estimating what 
inheritance she had to transmit. In that case there should be 
considerable room for considering the sire and the dam of this 
cow and also her maternal and paternal sisters in making an 
estimate of this young sire’s inheritance. On account of irregu­
larities of that kind no simple rule for pedigree evaluation can 
be approximately correct in all cases.
The essential point in considering pedigrees and ancestral 
records along with proven sires is that one never reaches the 
'-point where he is justified in neglecting the pedigree estimate 
entirely. Instead he Should merely give less and less impor­
tance to the pedigree estimate as the progeny evidence accumu­
lates.
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INFORMAL COOPERATION WITH OTHERS TO PROVE
SIRES
The physical and biological requirements involved in prov­
ing sires are such that no one breeder can accomplish much by 
himself unless he has a herd large enough to justify keeping a 
half dozen or more sires in service at all times. There are few 
such herds. To accomplish much, most breeders must have in 
one way or another the cooperation of other dairymen. The 
most universally satisfactory way of getting such cooperation 
is by the bull circle plan mentioned before. There are, however, 
several other ways which may fit certain breeder’s plans better 
than the bull circle plan. For instance a breeder Whose herd 
is only large enough to justify keeping one or two bulls in 
service at a time may find himself unwilling or unable to co­
operate actively with neighboring breeders. In such a case 
he can accomplish much by himself if he can form such con­
tacts with commercial dairymen (who may not even own a 
purebred cow) that they will test out each year a few of his bull 
calves of most promising pedigree and type. For example, such 
a breeder might study carefully his cows and select perhaps a 
fourth of them which, everything considered, appear to him 
most suitable to be the mothers of future bulls for use in his 
own herd. From the bull calves out of these cows each year he 
might select the very best one to try out on a small scale in his 
own herd, leasing the others (or selling them on such terms 
that he would ultimately have the right to repurchase them 
before they were sold to anyone else) to commercial dairymen 
near enough to his farm that he would have opportunity to see 
the type of daughters which those bull calves sired and to see 
, each bull in his mature form. Perhaps he would never care to 
bring back to his own herd more than a third or a fourth of 
the bull calves thus sold or leased. Nevertheless the fact that 
they were there and would be at least partially tested out be­
fore he needed to use them, would provide him with a margin 
of safety in his own breeding program which would go far 
toward recompensing him for leasing these bulls at less than 
he could get for them elsewhere in an absolute sale. The local 
dairymen would be benefited by such a plan because they 
would get to use bulls which, from a pedigree estimate, seemed 
likely to be better bulls than could be bought outright for the 
same price from a breeder who was not particularly interested 
in getting the best of the bulls back after they were tested.g >' . •
A breeder who followed such a policy as this would inevita­
bly linebreed to some extent, but the intensity and danger in 
this linebreeding would be determined by the number of bulls 
being kept in service in his herd at any one time and also by 
whether he kept any one sire in service for an entire generation
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of cows or for a shorter period. Whenever a proved sire un­
usually good in type and production was available he would 
probably keep that sire in service as long as the sire lived. 
But many times he would have no such ideal sire available and 
consequently might keep a young sire only a year or less before 
replacing him with another from his own herd.
With an average productive life Of a little less than four 
years per cow, the keeping of each bull in service an average 
of four years in a one-bull herd completely closed to outside 
blood would on the average fix something like 11 percent of 
the remaining unfixed inheritance each generation. This would 
probably be a disastrously rapid rate of fixation unless that 
bull were almost perfect in all respects. Keeping the bulls in 
service an average of only two years would about halve that 
average inbreeding percentage. Probably it would still be 
dangerous unless the bull were well proven before his use was 
begun. Keeping bulls in service an average of one year each 
would reduce the average rate of fixation to a still lower level 
which should be low enough to enable the breeder to avoid dis­
aster if he is reasonably careful in choosing cows which he 
thinks are good enough that their sons might be used as his 
own herd sires.
Doubtless there are many other variations in the way in 
which a breeder may receive cooperation from other dairymen 
in furthering this breeding program. The essential point is 
that he must have cooperation in one way or another if he is to 
do much witS proven sires, unless he is one of the few indi­
viduals owning a half dozen herds or one herd large enough 
to maintain economically a half dozen or so sires in service at 
any one time.
Partnership between two men to buy one good sire helps to 
reduce bull costs or to get a better sire for the same cost but is 
of no particular help in proving sires.
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ANIMAL HUSBANDRY SECTION 
A n im a l  B reeding
How Old Are Your Bulls and Cows and 
What Difference Does It Make?*
By Jay L, Lush and M. D. Lacy
. Fig. 1 . A safety bull pen on an Iowa dairy farm. Such pens are cheap life 
insurance for the dairyman himself and give the bull a chance to live until his 
daughters prove him.
Eighty-five percent of the bulls used in Iowa cow testing asso­
ciation herds are less than 5 years of age and 91 percent are less 
than 6 years old.
This information comes from a study of the herds in 68 Iowa 
cow testing associations late in 1930. The real breeding worth 
of a dairy bull can be known only by the performance of his 
daughters. À bull will be past 4 when his first daughters come 
in milk, and most bulls will be 6 before their first four or five 
daughters have each completed a year of production. Only 176 
bulls (11 percent of the total of 1,535 studied) were known to 
have daughters in milk and only 98 (6.4 percent) had daughters 
with known production. Proven sires are evidently scarce in 
Iowa (as they are everywhere else). Most dairymen are using 
bulls whose breeding worth can only be estimated from their 
pedigrees and from their outward appearance.
* Abridged edition of Bulletin No. 290 “ The Ages of Breeding Cattle and the 
Possibilities of Using Proven Sires”  which presents in detail the facts and 
arguments which are the basis of this publication. The complete edition will be 
sent on request to the Bulletin Office, Ames, Iowa.
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Most bulls go to the block after only two years of service and 
while they are still in their prime. Sixty-one percent of the 
bulls just preceding these 1,535 had been sold for beef. Only a 
little more than 21 percent went either by sale or exchange to 
other herds for further use where they would have a chance to 
be kept alive until they were proven. Five percent died or were 
killed. In 12 percent of the cases there was no preceding bull or 
no statement was made about what became of him.
Nearly 84 percent of the bulls in use in these herds were 
actually registered and another^ percent were reported as ‘ ‘ pure­
bred. ’ ’ Presumably most of these latter actually were purebred. 
Evidently most members of Iowa cow testing associations ap­
preciate the value of purebred sires. The chief breeding prob­
lem with them is how to make sure which of the purebred bulls 
they might buy really will sire the most desirable daughters.
SIRES OF PUREBRED DAIRY CATTLE ARE YOUNG
The ages of 1,000 purebred bulls and 1,000 purebred cows from 
each of five breeds of dairy cattle (Holstein, Jersey, Guernsey, 
Ayrshire and Brown Swiss) also show a small percentage of 
sires old enough to be proven. Eighty-one percent of the regis­
tered dairy cattle are by sires less than 5 years and 88 percent 
are by sires less than 6 years old at the time of the service which 
resulted in that calf.
One-third of the registered dairy cattle are out of dams which 
were less than 3 years of age at the time of the service which 
resulted in that calf. Nearly two-thirds (62 percent of the 
registered dairy cattle are out of cows which could scarcely have 
completed more than two lactations (less than 5 years old) at 
the time of breeding. The average registered dairy calf is out of 
a dam about one and a third years older than the sire of the 
calf.
BEEF SIRES MORE QUICKLY PROVED
Similar data on purebred beef cattle (Hereford, Aberdeen- 
Angus and Shorthorn) show that they are older than purebred 
dairy cattle. About 70 percent of the registered beef cattle are 
by sires under 5 years old at the time of service. Only 23.5 
percent of the registered beef cattle are out of cows which were 
less than 3 years old at the time of service. Half of the registered 
beef cattle are out of dams which were 5 years old or older at the 
time of service.
Beef bulls and beef cows can be proved by their offspring 
at a younger age than dairy bulls or dairy cows because by 
the time a beef animal’s progeny are 2 years old their use­
fulness for beef will be evident, whereas with dairy cattle only 
one-half the offspring (the heifers) will furnish direct evidence
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producing ability before they are from 3 to 4 years old. This is 
why so much more is said about proven sires in dairy cattle than 
in beef cattle. It requires a longer time and more offspring to 
prove dairy cattle than beef cattle.
ONLY ONE-THIRD OF PROVEN SIRES IMPROVE 
HERDS MARKEDLY
Other studies of proven dairy sires have generally shown that 
something like one-third of all bulls proven have actually harmed 
the production of the herds in which they were used. Another 
third sired daughters just about as good as their dams or but 
little better. The remaining third of the proven sires had 
daughters which were distinctly more productive than their 
dams. These are the bulls which are really capable of improv­
ing the breed. They can work this improvement most rapidly 
if they are found as young as possible and are thereafter used 
extensively in those key herds which contribute heavily to the 
ancestry of the pure breed of the future. Unfortunately most 
of the good sires are dead before their worth is proven, and the 
best which can be done then is to use their sons, hoping that 
these sons will be nearly like their sires even though it is known 
that only one-half of the inheritance they transmit came to them 
from their sires and that in any one case the inheritance re­
ceived from the sire may have been an unusually poor sample 
of what that sire could have transmitted.
BREED DIFFERENCES IN AGES OF BULLS AND
COWS
Figure 2 shows for eight pure breeds and the Iowa cow test­
ing association herds, the percentages of the sires which at the 
time of service are between various age limits. There are a few 
real but quite unimportant differences between the ages of sires 
in the different dairy breeds but there are many more older 
sires among the beef breeds. The ages of sires in the Iowa cow 
testing association herds are only slightly different from the ages 
of sires in the pure breeds of dairy cattle.
Figure 3 shows the same kind of information for the dams of 
registered cattle in eight pure breeds. Here, too, there are 
some real but comparatively unimportant differences between 
the various dairy breeds, and a large difference between beef 
and dairy breeds in that the beef cows are kept to • an older 
average age. No doubt much of this (perhaps all of it) is due to 
differences in the management of the beef and dairy herds and 
not to intrinsic differences in the heredity of the breeds.
Breeders of purebred dairy cattle have a tendency to keep 
their bulls a little longer than the commercial dairymen do. The
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4age: in yea&s
Pig. 2. Age distributions of Iowa 0. T. A. bulls and of the sires of purebred 
cattle at breeding time as shown by the registration records for several pure breeds.
UNDER. 1 6-7 7-6
YEAR-5
OVER 10
Pig. 3. The ages of the dams of purebred cattle at breeding time.
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the breeder of purebreds to make more effort to use proven sires 
than the breeder of grade dairy cattle does.
Breeders of purebred cattle register just as large a proportion 
of the sons as they do of the daughters of young and relatively 
untried sires. There is a slight tendency, however, to register 
a larger proportion of the sons of old cows than of the sons of 
young cows and heifers. This tendency is a little stronger in the 
beef breeds than in the dairy breeds.
REPLACE NEARLY HALF OF DAIRY SIRES 
ANNUALLY
Nearly half (44 percent) of the dairy sires are replaced each 
year. Only about 34 percent of the total number of beef bulls 
in service are replaced annually. Twenty-eight percent of the 
dairy cows and 23 percent of the beef cows are replaced an­
nually. Such high replacement rates among the cows do not 
leave much room for intentional culling. On the average a hun­
dred registered dairy cows do not leave quite 400 calves behind 
them, before their lifetimes are over. Only half of these will be 
heifers and some of these will die as calves or will be barren 
or will be of such distinctly inferior size or type that they will be 
culled before ever they reach breeding age. One hundred heifers 
must come into breeding age to replace their 100 dams. This 
doesn’t leave very much margin for deliberate culling of the 
poorest types and lowest producers.
WHY ARE YOUNG BULLS USED?
There are several reasons why dairy bulls are prevailingly 
so young. In the first place, many of them tend to become 
vicious as they grow older. Even yearling and 2-year-old bulls 
are not entirely safe and when they have passed 3 or 4^  years of 
age some of them become dangerous enough that keeping them 
around is a risk to the lives of the dairyman and his family or 
helpers. Second, most dairymen do not have a herd large enough 
to justify keeping two bulls. After a bull has been used two 
years his daughters are ready for breeding and to keep him longer 
would mean inbreeding more closely than is usually justified. 
Often it is desirable to inbreed to a bull of unusually promising 
pedigree if his daughters seem to be of good type and if that is the 
only way to keep him alive until his daughters prove him. Never­
theless the usual results of mating sire on daughter are not good, 
and dairymen generally fear inbreeding so much that they will 
not often take a chance on their particular sire being one of the 
few which are really good enough that such close breeding 
would produce desirable offspring. Third, many dairymen insist
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6on buying a bull calf instead of a mature bull because of the per­
sistent hope that this calf may grow into an ideal bull. The 
mature bull shows his. conformation rather definitely and of 
C^ UI£G ^as some ^fects. The bull calf has his development in 
the future and, while the probability may be that he will not 
grow into even as good an individual as the mature bull, yet 
there is a remote possibility that he may grow into an even better 
one. Fourth, some dairymen feel that if they buy a young bull 
and feed him to maturity he will gain enough in weight to repay 
them for at least part of the feed he has eaten. Fifth, fashion 
m breeding stock changes as well as in other things and a bull 
calf may have been from a line of breeding in the height of 
fashion at the time he was purchased but other breeding may 
be more popular two years later when his first owner must find 
a new owner for him.
The surest way to take the guesswork out of dairy breeding 
is to use more sires proven by their offspring to have unusually 
good heredity. There can never be very many such sires unless 
present practices are changed sufficiently to permit keeping alive 
and available until they are 6 years old a much larger number 
of bulls than at present. Natural causes of death and sterility 
combine to make it impossible for more than about a fourth or a 
third of the total number of dairy bulls in service to be proven 
sires even under ideal conditions. The others would be young 
bulls in the process of being proven.
HOW CAN MORE SIRES BE PROVED?
Some ways for increasing the number of proven sires are as 
follows:
The construction of safety bull pens and paddocks eliminates 
the danger in keeping mature bulls. These pens are so con­
structed that the bull may be fed and watered and cows may be 
bred to him without any person ever being in the pen with the 
bull except' when veterinary treatment is administered to him. 
Plans for constructing such pens may be had from most county 
agents or cow testers or by writing to the Dairy Husbandry Ex­
tension Service at Ames. The bull pen provides a paddock in 
which a bull naturally takes more exercise than if he were kept 
in a small pen. This helps prevent sterility among mature bulls.
Even though a dairyman removes the danger in keeping an 
old bull by building a bull pen, yet he must either dispose of the 
bull after two or three years of service or inbreed if he has a 
herd large enough for only one bull. Something more than the 
general use of bull pens is needed if any very large portion 
of sires is to be proved.
A  bull circle or bull association is an arrangement for the 
exchange of three or more sires so that all will be kept until they 
are proven, provided death or sterility does not intervene. The
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7most generally successful plan has been to vest the title to the 
bulls in the bull association itself. Thus if four men form an 
association, each man owns not one bull, but one-fourth of each 
of four bulls. Every two years the bulls are exchanged from one 
farm in the circle to another. By the time they have finished 
six years of service they will be well proven if records have been 
kept of their daughters’ production. Those proven bad will be 
discarded as soon as the proof becomes clear and will be replaced 
by young bulls of promising type and pedigree. Besides keeping 
the bulls alive until they are proven, the bull circle plan makes it 
unnecessary for breeders to buy bulls so often. They can either 
get cheaper bull service or can afford to buy bulls of better type 
and more promising pedigree at the start. The bull circle or 
association plan lends itself well to the practice of linebreeding 
to some outstanding individual without any one breeder doing 
any very close inbreeding.
SELECT BULL CALF CRITICALLY
Only a fraction of the total number of purebred bull calves 
are needed for sires in purebred herds. Consequently there is 
room for a critical selection among the bull calves that are to be 
tried out as sires in purebred herds.
Half of a bull’s inheritance comes from his dam (a trifle more 
than half if that inheritance which is * ‘ sex-linked ”  is also con­
sidered) and half irom his sire. But inheritance is a sampling 
process wherein the bull has received from his dam not a dupli­
cate of the inheritance which she had but only half of what she 
had and might have transmitted. Likewise he inherits from his 
sire only half of the inheritance which that sire had. Just by 
chance in this sampling an individual bull may have received 
better (or poorer) inheritance than any of his full brothers. For 
this reason pedigree estimates, even if based on perfect knowledge 
of the inheritance which every ancestor had (an ideal which can 
be approached but never attained completely), do become highly 
accurate in those few cases where they can be applied to the 
average of many offspring from a single mating, but any indi­
vidual offspring may vary widely from what he is estimated to 
be, no matter how much is known about his ancestors. Pedigree 
estimates are useful but no method of analyzing or appraising 
pedigrees can make them infallible.
Anything which can be gained by careful selection of those 
bulls which will be tried out, not only lowers the percentage of 
sires that are proven inferior but also lowers the percentage 
of poor daughters produced during the testing period. The bull 
to be tried should be from a cow that has produced well in each 
of several lactations and should be by a sire whose merit is proved 
by the daughters he has sired, that is, by the paternal half sisters
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of the bull being selected. As much should be known about the 
bull’s ancestry as possible but a knowledge of the production 
of four or five unselected daughters of a bull is a more accurate 
basis for estimating his breeding worth than a complete knowl­
edge of his ancestors.
MAY RAISE OWN BULL
If a breeder cannot or does not wish to join a bull association, 
he may do something toward proving his bulls by informal co­
operation with other dairymen. He can decide which are the 
best third or fourth of his cows and can save their bull calves. 
These calves may be leased to near-by dairymen with the option 
of getting them back if they prove unusually good. Perhaps he 
would never care to bring back to his own herd more than a few 
of the bull calves thus leased or sold. Nevertheless the fact that 
they were there and would be at least partially tested out before 
he needed them, would provide him with a margin of safety in 
his own breeding program which would go far toward com­
pensating him for leasing these bulls for less than he could get 
for them in an absolute sale. The local dairymen would be 
benefited by such a plan because they could use bulls which, from 
a pedigree estimate, seemed likely to be better bulls than they 
could buy outright for the same price.
PROVEN SIRES SUREST WAY TO HERD 
IMPROVEMENT
The surest way to build up the herd is by the use of proven 
sires. The rate of loss of matured cows from bad udders, disease, 
barrenness, accident, etc., makes it impossible for any very rapid 
improvement to be made in the whole breed merely by culling 
out the cows poorest in type and production. Rapid improve­
ment of the herd depends upon finding the best bull for a sire. 
The surest way to get a good bull is to use one proven by his 
earlier daughters to be a good sire. There aren’t enough of 
those to go around. The next best thing is a son of a proven 
sire out of a very  ^good cow, fmt such a bull needs to be proven 
as soon as possible. Even the best parents occasionally have an 
inferior offspring. Any steps which will promote the proving 
of a larger proportion of dairy sires while they are^still alive will 
work toward more rapid improvement of our dairy cattle and 
should be encouraged if the cost is at all reasonable.
54
Bulletin, Vol. 25 [1932], No. 290, Art. 1
http://lib.dr.iastate.edu/bulletin/vol25/iss290/1
